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Abstract

Thisstudy is focused on synthesis and property study of inorganic dua-phase (metd and
molten carbonate) membrane for separation of carbon dioxide at high temperatures. Our
mein goals are to obtain amembrane with carbon dioxide permeance of 1-5x10°
mol/mf- S- Paand carbon dioxide to nitrogen sdlectivity up to 100 at high temperatures
(400-600°C). Dense dua-phase membrane was synthesized by a direct infiltration
method with macroporous metal subsirate and Li/Na/lK carbonate mixture. Hdium
permestion measurements with a rubber sedl at room temperature show thet the hdium
permeance of the meta membrane decreased by 5 orders of magnitude after infiltration

of the molten carbonate. Only carbon dioxide in the ionic form can permeste through the
membrane. The more gas-tight the membrane s, the more permsdectiveit isto carbon
dioxide from gas mixture. A high temperature permestion/separation system was set up
and amembrane cdl with an oxidation resstant graphite gasket seal wastested. The new
oxidation resistant grade graphite seal showed better gas-tightness (by one order of
meagnitude in terms of helium permeance) than the norma grade graphite sed a high
temperatures (400-500°C). Experiments are being conducted to test permesation and
separation properties for carbon dioxide on the dual- phase membrane samples that were
prepared. The results of the permeation/separation experiments will provide feedback for
optimization of the membrane synthes's.
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